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Abstract of JP71 28069 

PURPOSE:To provide an angular speed 
sensor which is not susceptible to an offset 
signal. C0NSTITUT10N:An exciting circuit 30 
applies an AC voltage to a tuning fork type 
sensor element 10 thus causing steady 
oscillation in the x-axis direction. A signal 
processing circuit 40 averages a plurality of 
electric signals corresponding to the: period. of 
AC voltage taken out from electric signals 
reflecting the oscillation state In y-axis 
direction of the sensor element 10 caused by 
the piezoelectric effect of piezoelectric 
elements 24, 25 for detection when the 
rotational angular speed does not function and 
delivers the averaged electric signal, as an 
offset signal, to an offset waveform memory 
circuit 50. The offset signal is delivered at a 
predetermined timing from the circuit 50 and 
the voltage thereof is inverted by an output 
voltage inverting circuit 52 and then a 
predetermined voltage level is set at a gain 
regulating circuit 54 before It Is applied to 
piezoelectric elements 26, 27 for regulating the 
oscillation. Consequently, oscillation of the 
sensor element 10 is offset in the y-axIs 
direction. When the sensor element 10 Is 
subjected to a rotational angular speed, only 
an oscillation caused by the rotational angular 
speed takes places in the y-axis direction. 
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[0 0 4 7] m^mm^B\^^ Arovit. pR^mm 
^mmt. ikihm&mm^ ^ 2 ^ . i 2 5{cj:ygfettiSF 

I*, i^am^mm^^ 24. 1 2 5ir<fcysiai$*tfcm 

6 0^rli^DI4,£±i:tl^tb^^d:L^o 

[00 4 81 ccOtt,«r*. :ft)lS4z>-y-irliIlEftilJg£u 
t^i^m^^t. ffiiSSPl 12. 11 4|cfiziU:i-«j*F 

(F=2mV - a>) lzSo*lNfclilb;J)<^i:. ^^ilifflEm 
^^12 4. ^ 2 5iZ^i)M&fki^moj{zBmLtzmm 

fi-^7b<1$ai^;tX'5o CKDmmm-^fi. fi-^^SlsiK 1 4 

fzm%m^(D^t^*t. tB:ti[siKi eofCctysaEms 
[0 0 4 9] i>j.±mmLtzm2mmm(on^m'^iy^x 

li. tiliaJl 12. 11 ^iz^&n^&f)<itmLXl^tj: 
l^i:^lr«ltliffiE®*^l 2 4. 1 2 5;b^e>«iaj*3K'S 

mmfi^(Djis«ii^4ajE^L. ^cD-mm(Dm%,m^^yt 

fflllS*^1 2 4. 1 2 5^r<^:ySllU$^^-&SS^l■^*^ 
b;mi:>&(DT?. tli:^lsl£Sl 6 O ^ca3:^*tL'g)m^«•^>^)^ 

T. -tvi^mqs^i 1 ofcssiti^M^icrteiai^EEm 

^^1 2 4. 1 2 5|Ccl:yfiltiSLfrffia^i■^3^>^e,|HUKft 

ai^i^es-r-sjisijaji 12, 11 4(ojgK*^si^j5«* 

LfcffiSHi^(7)^fc-r^Zi:3!)<r'^. IsliEfti$®^S« 
[0 0 5 0] ftiiJg-t>+^*(zm;lON^tl'SSlC 

t^x^. '^\ziLmiw^n'&&^^^-t^z.tt'^x% 

[005 1] *^B^CDm3(7)||J6«cDftjiS-tr> 
^iiJg'ir>-»^lcfflix^ti'5-tz>-bMg'?^2 1 O^CJJ^-T* 

nffi^is^-efeSp m3iijs«!ia>^iis-tr>i^i*. m% 

(c^-T'Scfcafc. -\z>V-m^2 1 0<!:. •t>-»^«^2 1 
OlCRlT^(7)^^Jiffij^^^-g)SiJiIilK2 5 0<»:. -tr>-9- 
«^2 1 0(7>JiiJi[iIK2 5 oizSoX^^iiSlilcfctt^ 

:*-:7iz-> \-^n-^mrmmi't>-^m^2 i oic^;^^ 

hP^[5]»2 5 2 tii:ti[elK2 6 0<h:/)^^,«l 
fie^tin^-So CCTr. M3|IS£ClJ(Dtb*[5lK2 6 o(i 
^1^Jfil5i|(Dai^|5]K6 0i:[^-3S(Dr-. ^(7>ffiB^li« 



(7) *#BB¥7- 1 2 8 0 6 9 



[0 0 5 2] -^^^m^z 1 Of*. miiZTn-r^'^iz^ 

Lfcff^^^^LTfcy. -j^CDl[lSfflmi!jSU2 12.21 
4i:. ~*^a)^aiffl}iij]giS2 2 2. 2 Z4t. ^M(Om 
«SI5$3£^-r^3£l#g|l2 1 6, 2 2 6<i:. fti$S-b>i^ 

l^(;)RjT^COii®IC@S*;|xS@Sa5 2 2 8 tf}^h^t^^o 

•tr>-9-^T2 1 0(i. *jgB^i*r'fc^*Scoffi*f (Sb^ 
«) (Z)2:^*y h®*x-v^>'5rLrff^fi£$+tri>4o Eft 

lceHLTl5l!lS^Siaa52 1 2. 2^ Am(DJi-J^><f 
[0 0 5 3] :*:||Jg^J-eii. TK^B^t LXit. <0 0 O 

i> :^iRjA^t) <- 1 o 1 o> :*iSiizojg-5S(Dffiffl-e 

Ml^fcS-C^B^^SSB^Bcfcy^ytBLfc^B^Sffi^fflt^ 

fco ^mt. ^#lr2jgML^fc®r*7kB^m«£Sci:''J^ya5 

Lfc:4CB^Ba«^ffltV «-Sffiia50:^^:&[a]^ <-1 0 1 
0> :^|fi|i!:Lf=o c:tLlCcky07fcjFLf=-b>-9-3R^2 

1 0{Cfcit^~JtfCD®!lJifflliij!)aJ2 12.21 4C7>xia 

iz?^^oyi:&iS]<D®ifi. ->^cDi^iaiffllii!ig&2 2 2. 22 

[0 0 5 4] TK^fi. •?-*LS«:A<JEma«^^ll-r^*t 
«*CD-e. •fe>-t^«T2 1 0<Z>~>t*(DJi!liifflffiSlfflI2 1 

2. 2 1 4fzail^iSSL. ->t^(0BJifflJiaigP2 1 

2. 2 1 4(D^gll;^ia<7)^55m;TL^ai*n-rtLl^. 
CDSJ!lSffl«ilba5 2 12.21 4limilCDifi^lrcfcyS^ 

^s^ipii::ffiiii-r^o *iiJfeeqa)'fe>-9-*^2 1 oa^^a 

9-9 ^BJrS^-efc^H 9 lc:^-r cfc 5 irm4i;b<Sit 
Tt^^o r<i:*5*>. ®!)ffifflJiij!igP2 1 2\z\t. :i(omm. 

fflii»gP2 1 z^xm\z}^r>xmmr^fzi5b\z. ^<d± 
mffi2 3 2. "to^mmm (xtfttis^-r^y-z¥®<t 

SFfT^i:®) lc•7-r•:^xSffi2 3 4*<l6tt^Tl^-&o -CD 
ia5<|iJS(D'7«Y:^;?Lm4l2 3 4(*. 117 (z^-Tcfc^lc. Sfi 
lifflliS!iSP2 1 2<;>5fe3gr'#®*4xri^*o idJifflJiift 
615 2 1 4lc(i. c:(7>i!iiifflJiS!ig|i2 1 4^ yWlCitJoT 

S6g-r^fc*:>fc. ^<D±Tmz^ ^H^^zr^:^mm2 

3 6 -^X®ffi2 3 8 <h;{)<M^rigIt^H"Ct^^o 

^tc. -*KD:Blt±5fflffiiiia52 2 2. 2 2 4lr(i. Z<0- 
*K7)«ia5fflSa«P 2 2 2 . 2 2 4;5<yttfZ}t^orS»L 

\z^ ^ti'e*ty'y:^m®2 Ar 2, 246t^^i-:^m& 

2 4 4. 2 4 8 <!:A<afe'<rKi6a?*^rt^^o 



[0 0 5 5] @^aJ2 2 8(Cli. ±iHLfrS-mtllCill'& 
iB^232A. 234A. 2 3 6 A. 2 3 8 A. 242 
A. 2 44 A. 24 6 A, 2 4 8 A3b<. -fe 2 1 

0(7>JiT®[C^H^tlS(t^*iTL^'So Cttt)® 

ffifccfci/ifi^ii. -tr>-9-^^2 1 0(Z>a®---a>s«tta) 

[0 0 5 6] •tz>-9-^^2 1 0<7)Slliffl|iS)aJ2 1 2 IC 
iB«2 3 2A. 2 3 4 A*>8:^^xaffi2 3 2. ^-f-)- 

:^mw.2 3 4^^Lr-n(r>mmmmw}^2 ^ 2. 21 
4a)^iiia;fi!ia(;)X3S®i±$Ep*n-rttfS. -s^cDSiSffl 

Hiaepa 12.21 4$xttfc>i^of=*|pjfc-sgi|Sc7> 

1 4(CiSiS2 3 6 A. 2 3 8 AA^^:/^Xm:g2 3 6. 

^-<:^xmti2 3 8^:fhLT->t^(7>fifilifflSl!ia5 2 1 
2. 2 1 4(D^gHa6»a>3!S35miE*mJ!lP-r+tlS. 
(DisftiimiiiftSP 2 12.21 4$ yf^^z;^,^ofc:^^aI^r- 
^^iI|^ia)^«^ii^l^-^^^c^3^)<r**^o :z<D-M(Dm 

lifflS»a52 12. 2 1 4a)xtt^fc(iy«fC?aofc:* 
|fi3<Diiifi(i. ^H-€+t^^aJ2 1 6. S^§P2 2 8fcJ: 
l/3£lt$152 2 6^:frUT->t:fa)^tl3ffi*iiiiaJ2 2 2. 2 

2 4{Z-ESL. -*KD«iaifflS»)SP2 2 2. 224^x 
tt^fcliyttfc;t^ofc:&|BllrS»i*i±-5>o -S*<D«IU3ffl 

Ji®jaJ2 2 2. 2 2 4;!)<y$6lC;l,^of-:^rfi]|CiiiJ!j-r'& 

-n(Di^mmmmsi^2 2 2, 2 2^^<D^m^^m\zjz 

:^^Xllfl|2 4 2. 2 4 6<»:-7-<:hX®ffi2 4 4. 

2 4 8 <b:lzJiB!it#t^^JSB^Lfr®m{i-^A<^i:>5(7)r% 
CCDm^(i-^SiE^2 4 2 A. 2 4 4 Afccfci;E«|2 4 
6 A. ZASAt^^mth-r^Ztt^X^^o 

[OO 5 7] ^HJS^JTMi. -fe>+^^^2 1 0<O^m2 

3 2 A. 2 3 4 A(*i!jiiln]g§2 5 0(C|$j^^:Kr*Dy. 
iBI^2 3 6A. 2 3 8 A(i:t7?-b*V hPSlslS&2 5 2|C 
t^fi^S4^rt^^o ^fr. iB«2 4 2A. 24 4AfcJ:l/ 
24 6 A. 2 48Ali. ffi*lslK2 6 O fZggi3?*L-Cl> 

[O O 5 8] fl!lli[5]l%2 5 Of*. 15112 3 2 A. 2 34 

A3!J^^>3^^Xa^l2 3 2fccfcD^'7^-j-X^*l2 3 4 ^it 

Lxmmmmms^2 ^ 2{z^ -M(Dmmmmm&^2 i 
2. 2 1 4co^jiia;figfecD^}7EmG£SEn^'r'S>o ckt^^s 

-*r(Dia)lifflffiSlgP2 1 2. 2 141*. 117* xtt 

®!)liIilK2 5 Of*. Siii^JiisaJ 2 i 2icmAn-ri>3^aE 
miE^l^a8LfcA;uxfi#^:j-:7-lr':/ hiaSIsIK2 5 2 
\ztht^^^o 

[0059] :t-y'^v hpS(uss2 5 2f*. mm.(Dm% 

LTRFr^CDmflfi-^ (miEj'Kff^) ^> iSit2 3 6A. 2 
3 8 At^h>:^37.MiE2 3 6 tecfcU^-e-<:^xa*l 2 3 8 

iiti.xmmmmms^2^ Aizthtit^o cc-c*. r^t^ 



(8) 
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y. JiWithm^izWi^^H^o 

[ o o 6 o ] -tr ly-^m^ 2 1 o <D-tsta>mmmmm& 2 

12. 2 1 4*$cki;->t^(7)<ttilfflliBia5 2 2 2. 2 24 

*<^^^lcfSffi|-Jf^Ja^4^-ct^*Ll^. li!ili(slg&2 5 OAxt, 
ll!ilifflSKlSP2 1 2lz3c3SBE*9]AD-r^^. -^TOIft 
JifflJiSllgP 2 1 2 . 2 1 4fccJ:i;->t^(D<ti±jmtii!lSP2 
22. 2 2 4li. ^|rx$ft(C;'p^ofc:eiS](ca>^Si!)L, 

vysA^M^-r-sco-e. mi^mmm&z 12, 2 1 4fc 
cti;itti3ffl*iij!)a52 2 2. zzAr^mmz^^-t^z^t 

{tmWttzib^o COfrd^s i!lti(il%2 5 OTb^^lltimii 

isgP2 1 2^<ois^7}mm.(T>^m\z^i} ^ -nomnmm. 

2 2 4A<y|ft!z;^^ofc:^|fij|Cli»-r'5«^;5»<fe^o CKD 
•fe>i^ife^2 1 Olc[5}$EftiSJgA<f^fflLTLN>^j:< 
■Ct. — >y(D^aiffiJiij[)aJ2 2 2, 2 2 4(7>y|6(C;^^o 

X«I12 4 2. 2 4 6fc,i;tf:-7-r-^Xaffi2 4 4. 2 4 

\.xii-^m-rm(r>mm {ym\zv^^fz-:^^a>mm) ^- 

3^a)«iajffiJii6a5 2 2 2. 2 2 4IZ#xtt(^. :t^-\z^y 

Sifig|5 2 1 4ir353S®lE^9iAn-r*i.fi. -^KTJSitifflJi 
S1SP212. 2 1 4;!)<yttlr?fe^ofc:SrfillcliS!iL. CCD 

JiSfi;!)<fcSLr~^(DSiadffl«il!]aJ2 2 2. 2 2 4ty 

2 1 4(r:tii:t|-r'5liam-^ (miEi^ff^) ^IBSI-rtif^. 
-*K7>«ll±ifflli»iaJ2 2 2. 2 2 4ir:;f:7-tz*y h(i#* 

[006 1] SIJgiJijrMi. RJr^cDmSHi^ 

I5IK2 5 OA>f>ajifflgifia5 2 1 2(C3^^xmffi2 3 2 
212, 21 4a)^Ji^;jSS[CD3c;TLmi±^En*DL. 

omWimwL^&z 12. 2 1 4fe^c»:i;-^(D^mmsiij!i 

gi52 2 2. 2 2 4|C^:^lgS)^^^^, -^(D^aifflSi 
iSSP2 22. 2 2 4*<S;S^i!l<!:>Sofrt>. -^Ol^ai 
ffiJi!Sg|52 2 2. 2 2 4(Dytt(Z;^^of-:*rS](Dgl!)|cft 
o•l^T::f^X®^i2 4 2. 2 4 6^3cJ:l/V^:^xm^l2 
44. 2 4 8;!)^t>tB:b*n*mfl^I-^;b^q,. S^)^(HlK2 

5 o(DS35aEco-®a8i:i*fj£-r^«^cDm^it-^ (m 



(i> J^fELycma<i-^^S)*ifflJi»a5 2 1 4lcffi;trLfc 

t^\z^ -n(r>i^^mm.m®2 2 2, zzA^t^^^^-^ 
[0 0 6 2] mu^^z sot'^^mm.mmm^z 

^ ziz^^M^'^^m-r^tmz^ ;z(D^c^xMmzw\l^ 

Lx:t:p'tzy hissiHiK2 5 zfi^i^mmmmm^z 1 4 

l::::^^xmS2 3 6 fcc*:U^T^:^xaS2 3 8 ^^^Lr 

^mLtzM^m^^ihtiL. -noymmmmm^z i 

2. 2 1 4fe<:fcZ/— *fCDgiaifflJiiS«P2 2 2. 2 2 4 |C 
S«ffiWl^-§.^*o -*fCD«lffifflfiiaS2 2 2. 2 24 

3t»<^«ii»<!:<fofrP,. wt;. -^(D^ii^mmm&izz 

2. 2 2 4ANt)Sl£±5^4X'&mmfi-^;b^t)SfililHlK2 5 O 
:tV'\L-J hiSSlHlK 2 5 2 IZ^fi^+LfcSam^ t ^ *D 

vmrnmnz Bzizum^^^m^m^^^mm^^o 

[0 0 6 3] C5 Lf=:*-37-lr^v hii^(Hl^2 5 2lCtBtS 
Sii^Sfta-^tDMSrKift^. -$*a>gldifflfi®iSP2 2 

2. 2 2 4AN^^tji5FH^m^fi^/)<f+;11i^^tLXfF 
S^tt^ffiSl^irJ^ir^^T'jSyiR-ro «lt±i^H^mfHi 
^A<tf;fflKS «b L Tits * tt-SeSl^ t o fc # f 

^'-b^:; hP!^[5]^S2 5 2lrf^^t3?*Lrl^^B^(l^^R^f 

[0 0 6 4] SfiSlHlK2 5 0A^f)lI^iffl^iiaa5 2 1 Z\Z 

-nommmmm^z 12.21 4(D^jiBxft»a>sa[ 

®E^. hIiMlHia2 5 2/)^^S&^ifflSij^)SP2 

1 4|ci!)SI5ig&2 5 OA^iiCD5£;lSmBElc^5]M8LyrRFr^CD 

asui-^SEPAD-r+tis. -*KD«iaifflji»)SP2 2 2. 2 

2 4(i. xffi|Z;'a^oyc:^lS]|C-SJii|ii-CjiS!lL. yfflfC 

v^'ofz:f5mz\tm^\.Ui^. :i<D^mX'\l:y^m^z^ 

o{zm7^^^m^)a>mnnmm,u)i^Y^m-r^t. 

(D<^JiSfflliiba52 2 2. 2 2 4|C=] ■J/f-'J:^F (F = 2 
mV • ;!)<f^fflL. -»<7):Blti3^ffiSilgil2 2 2. 2 2 
4li. y$filC;t^o/z:^rollc4,JiifiL. ai:^I°lg82 6 0*^ 

2 2 2. 2 2 4(Dy Wlr;t^of=:S|pl(D*gl!)ttffi^JS«*L 

[0 0 6 5] ia±lft0JLfcm3||J60tJ(7D^ilg-fe>tf-e 
(i. -tr>+^^^^2 1 0<r>mm.^mm\Z&^<:^Z?'\zv h 
fi'§-$fr*>;S-rc<!:*<-c#^-**C0«iaifflli«iaJ2 2 
2, 2i4C7>SiSj^. ©iJiffl*i»[i§n2 1 4icfcii:ti-r^m 

$l)S(i)^2 5 O(D5c0i£mi£f::l^^Lrl!i£ffitiK}$P2 



(9) nmW- 7-1 2 8 0 6 9 



1 4\zihti^^:zt\z^ij7tyiz^:j h«-^^lxy^< z 

tij<x*^?>o LfcA^or. -t^-^m^z 1 oicassKs 
tc^iisciesr -s-^ro^^diffliiijbaj 222. 224 

[00 6 6] msUffi^iJ-cii. Em3am^^^^;KB^B-C 
•tr>-y-^^2 1 0*ff^^Lfz(D-e. -ir >-f:^-^^^ 2 1 0\z 

-b>-»^*^2 1 OIC^Itt)tt'5>3^^Xa«i2 3 2-\^K^ 

2 3 2 Alp(0mSfcci:i;igS8^. '\z>v-m^2 1 otoa 
Si5^ ct y :^#3S:fiiH-e««i*iJrr«tbiSje$[oI±S-t±^ 

[0 0 6 7] msmmmx'it. mmmmms^z^ 4\zm 

mt-t^iii. ^yizv hm^tmf^^^itLxi,iEmj:\^ 
o N^ti^mizmmom^m^^^isbxm^'r^mf^t 
y -J \-mm\Bi^ 2 5 zxtEmLxts^. zcom^m^- 

tt<k^). m\Bi(Dm^.oNm\z^m^Htzm%m^^m 
i^r. mmrnxmrnLtz^m^m^u^^irU^mfStxi. 

[0 0 6 8] \iijL:$:^BM<Dmmmiz-Di^xmm\^tzf)^. 
:^mM\tzo Ltzmmm\z^mm^ts*ihi,(Dx{ttj: 

g|« 1? His L ^& ^ c ^ fi^iil -e fc S o 

[0 0 6 9] 

i^mcDi^m^ ^ji±mmLtzj:5{z:^mBM<Dm^(Dnm 

Si2>-t^-ci*. liIfeftii]elcJ;^,^^:l^fi^^lttSlzS•:5l^ 
r z (T) *iS)«si $ tT*> >S ^Sift ^ ffiift^ d-^ ^ ^ 0 r- . 

[0 0 7 0] *^B^cDm2a)ftjiS-t>+^t?(i. ikih^ 

^hztt<x^^. 



[SI] :^mBM0-mmmxs>^nmm'^>-^<Dmf&^ 

CH^-r ^ :^ p 'V ^ ST? fc -5 o 

[^2] ftas-ir>+^a>-iz>-9-*^i o^en^-r^^a 
[113] oaymmikm^mTj^'i-^mmmx 

[US] *Sg0^(Dm2(DSIlififfljr*fe^^liSffi-b>+^(7)« 

fiE ^-r i> 3f D ^ n -e ^ c 

[116] *^B^(Dm3<Dllffi^J-efc^ftjSiS-fe>-9-<Da 

[1171 m3iijficiia)ftjSjS4z>-9-irfflixp,n^-b>-9- 
[US] ii7*(o-t2>-9-^qF2 1 ocDs-ammmmx 
[US] ii7 4»<7)-fe>-9-3B^2 1 oa>9-9«Bf®ll-e 

[»-^(D!ftBJ] 
1 O-izV-t^mT 
12. 1 4-ii«lgp 
1 6-3Elt§i5 

1 8-@saj 

2 2. 2 3"-m^mKmm^ 
2 4, 2 5-^thm^mmif- 

2 6. 2 7 -"mmmmm^mm^ 
3 

4 o-ii-^iaisiHiss 

5 0- •;f:7-b*> h;:KJf^fSSl5)iiS 

B2-m:hmKs.&^» 

5 4-y-<>l@^l5lK 

6 0-ai:^ll]K 

1 1 o—\z>^m^ 

112. 11 4-Jil!ja5 

12 2. -i 2 3-mmmK.mm^ 

1 2 4, 1 2 5-«ia3ffl«Em*^ 

1 3 o-ifiliiHiK 

1 5 0-;^-3?-t*> K;M^iatt[H)SS 

1 6 O-ttS^lElK 

2 1 o-tiyvm^ 

2 12. 2 1 4-®iJiffliiiftaj 

2 1 6. 2 2 6-vS}*SP 

2 2 2. 2 2 4-1liaiffl«i!iaJ 

2 2 8--g^ai 

232. 2 36. 24 2. 2 4 6-:/^Xafii 
234. 238. 244, 2 4 8 -V-f 

23 2A. 2 34A. 2 3 6A. 2 3 8A--ie$S 

24 2A. 244A. 24 6A. 248A—iB^ 

2 5 o-mi^^^ 
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